Math 221

Exam 1—Solutions, Page 1 of 5

February 5, 2019

1. Evaluate the following integrals.

(a) (10 points) /<1

+ e*)3

eCE

dx

el‘

Solution: Let u = e”, so du = e dx. Then

dx:/u3du:

1
—5 0+ e") 7+ C

(b) (10 points) /x\/x — 1ldx

Solution: Letting u =z — 1,

/ oo —Tda

so du = dzx and v+ 1 = 2 Then

/(u+1)\/ﬂdu

:/u?’/Z—i—ul/Qdu
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2
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2. Evaluate the following integrals.

(a) (10 points) /x2 In(x) dx

Solution: IBP:
D I
+ Inz 22
1 28
r 3
SO
3
1
/x2ln(x) dz = %lnx—/—xde
3
= % Inzr——2°+C

(b) (10 points) /tan1 x dx, where tan™! x = arctan z.

Solution: IBP:

D I
+ tan"'z 1
1
— T
2+ 1

SO

T
/tan_l rdr=zxtan 'z — / dx
2 +1

=|ztan 'z — %111(%‘2 + 1) +C
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3. Evaluate the following integrals.

(a) (10 points) /0 \/%

d
Solution: Using the general formula / Q—xz =sin~! (£> +C on the cover
x

a — a
page:

1
/1 dx _ _1(33)
=sin" | =
0 \/4—1‘2 2

dx
Vit

Solution: Using trig sub x = tan 6, so dz = sec?* 6 db,

(b) (10 points) /

/ de sec?0do 2+ 1
V1 + a2 V1 + tan?6 *
sec? 0 dd 6

- Vsec? 6 1

= /sec@d@

= In|sec f + tan 6|

= ln‘\/x2+1+x +C
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4. Evaluate the following integrals.

(a) (10 points) /sing(x) cos®(z) dx

Solution:

sin®(z) cos®(z) dz = /sinx (1 — cos?(x)) cos® () d
e — |
=sin?(x)

= —/(1—u2)u8du (u = cosz;du = —sinz dz)

(b) (10 points) /tan4(x) dz

Solution: Using reduction formula on cover page:

/ tan’(z) do = tan;(”“") - / tan?(z) do

_ tan;(x> - <tanx - /1d1:)

t 3
= ang(x) —tanz + 2+ C
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5. (10 points) An object moves along a straight line with velocity function v(t) = te™, in
meters per second. Determine its change in position over the time interval t =0 tot =4
seconds.

4

Solution: The object’s displacement is given by the integral / te ' dt. Evaluating
0

this uses IBP:

D I
+ t et
- 1 —et
+ 0 et

Thus

6. (10 points) Find a function f(t) such that f'(t) = stan(s?) — sec?(s).

Solution:

1

/ (s tan(s*) — se02(3)> dt = ~3 ln‘cos(sQ)

(Integrating the first term involves the u-sub u = s%.)

— tan(s) + C




